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1
Introduction
The current CQI delay and PMI delay configuration of 8ms are used in demodulation and CSI tests. However, TDD cannot be actually achieved and the actual achievable values are depending on different subframes and UL/DL configuration. In this contribution, we analyze the specific values for different scenarios.
2 Analysis
In current UE specification [1] chapter 8 & 9, the CQI and PMI delay configuration for demodulation performance tests and CSI tests have a general principle:

“If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and wideband CQI cannot be applied at the eNB downlink before SF#(n+4).”
Besides the principle, the current CQI delay and PMI delay configuration of 8ms are described in demodulation and CSI tests for most of TDD scenarios. However, based on the above principle, CSI delay for different scenarios are according to UL/DL configuration, CSI reporting configurations, and actual subframes collocation. The value 8ms can not be achieved by TDD.
PMI delay for closed-loop spatial multiplexing performance
For closed-loop spatial multiplexing performance, DL/UL configuration is 1 and the PMI reporting modes are PUSCH 1-2 and PUSCH 3-1 for wideband PMI and subband PMI reporting respectively. Figure1 show the PMI reporting scheme. For different subframes, the PMI delay values are different:
· Subframes 0 -> 11ms;

· Subframes 1,6 -> 11ms;

· Subframes 4.9 -> 10ms;
Table 1: PMI delay for CL-SM performance tests

	Scenarios Description

（Bandwidth MCS & Antenna Config.）
	Reporting mode & Precoding granularity
	Allocated DL subframes
	PMI delay

	Single layer

	10MHz QPSK 1/3 EVA5 2×2 Low
	PUSCH 1-2 /6PRB
	0,1,6,4,9
	0->11ms;

1,6->11ms;

4,9->10ms

	10MHz QPSK 1/3 EPA5 2×2 High
	PUSCH 3-1 /50PRB
	
	

	10MHz QPSK 1/3 EVA5 4×2 Low
	PUSCH 1-2 /6PRB
	
	

	Dual layer

	10MHz 16QAM 1/2 EVA5 2×2 Low
	PUSCH 3-1 /50PRB
	1,6,4,9
	1,6->11ms;

4,9->10ms

	10MHz 16QAM 1/2 ETU70 2×2 Low
	PUSCH 3-1 /50PRB
	
	

	10MHz 16QAM 1/2 EVA5 4×2 Low
	PUSCH 1-2 /6PRB
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Figure 1: PMI delay scheme for DL/UL config. 1 with 5ms reporting interval
Background of PMI delay modification for CL-SM demodulation performance
In early demodulation framework, PMI delay was assumed:

· the UE processing delay shall be 4 subframes

· the eNB processing delay shall be 2 subframes
Which imply: 
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and wideband CQI cannot be applied at the eNB downlink before SF#(n+2)
Based on this rule, the PMI delay values for TDD were:

· Subframes 0 -> 6ms;

· Subframes 1,6 -> 7ms;

· Subframes 4.9 -> 8ms;
The requirements for closed-loop MIMO scenarios were achieved based on the assumption above. And it was agreed in RAN4#50 meeting that the PMI feedback delay of the closed-loop MIMO scenarios need to be adjusted from 6 to 8 ms. Results in contribution [4] and [5] showed that the impact of the additional 2 ms delay is within 0.1 dB. It was agreed no changes were anticipated on the actual performance requirements. But for TDD, this modification implied not only 6ms to 8ms as discussion above. 
In order to check whether the proposal is feasible for TDD, we contrast the simulation results for different scenarios of CL-SM with old PMI delay configuration and current PMI delay configuration. From our simulation results, the differences between these two configurations are below 0.1dB, we conclude that the proposal is feasible for TDD.
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Figure 2: Single layer: EVA5 4×2 low
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Figure 3: Dual-layer: EVA5 2×2 low
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Figure 4: Dual-layer: ETU70 2×2 low
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Figure 5: Dual-layer: EVA5 4×2 low
CQI, PMI, RI delay for CSI tests
For CSI tests, there are different DL/UL configurations, reporting modes for different scenarios. As list in table 2 below, there are four types of CSI delay configuration:
· PUSCH 3-0 for frequency-selective scheduling and frequency-selective interference CQI test: DL/UL configuration is 2, allocated DL subframes are 3, 4, 8, 9, as shown in figure6 CQI delay for subframes:

· Subframes: 3,8->10ms;

· Subframes: 4,9->11ms;
· PUSCH 1-0 for frequency non-selective CQI test: with the modified CQI reporting configuration proposed in [2] : Set cqi-pmi-ConfigurationIndex = 13,the reporting periodicity is 10ms and CQI feedback sub-frame is 7. Transmit data only in sub-frames of 4 and 8. As shown in figure7, CQI delay for subframes:
· Subframes: 4->11ms;

· Subframes: 8->15ms;
· PMI test: DL/UL configuration is 1, allocated DL subframes are 0, 1, 6, 4, 9. As shown in figure1 above, PMI delay for subframes:

· Subframes 0 -> 11ms;

· Subframes 1,6 -> 11ms;

· Subframes 4.9 -> 10ms;

· RI test: with the modified reporting configuration proposed in [2]: PUSCH 3-1;Reporting interval:5ms. As shown in figure6, CSI delay for subframes:
· Subframes: 3,8->10ms;

· Subframes: 4,9->11ms;
Table 2: CQI, PMI, RI delay for CSI tests
	Scenarios Description
	Reporting mode
	Allocated DL sub frames
	CSI delay

	CQI test (With DL/UL Config. 1)

	Frequency-selective scheduling 
	PUSCH 3-0;

Reporting interval:5ms
	3,4,8,9
	3,8->10ms;

4,9->11ms

	Frequency-selective interference
	
	
	

	Frequency non-selective scheduling
	PUCCH 1-0; Cqi-pmi-ConfigurationIndex = 13
	4,8
	4->11ms;

8->15ms

	PMI test (With DL/UL Config. 2)

	Single PMI
	PUSCH 3-1;
Reporting interval:1ms
	0,1,6,4,9
	0->11ms;
1,6->11ms;

4,9->10ms

	Multiple PMI
	PUSCH 1-2;

Reporting interval:1ms
	
	

	RI test (With DL/UL Config. 1)

	RI test
	PUSCH 3-1;

Reporting interval:5ms
	3,4,8,9
	3,8->10ms;

4,9->11ms
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Figure 6: CSI delay scheme for DL/UL config. 2 with 5ms reporting interval
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Figure 7: CSI delay scheme for DL/UL config. 2 with 10ms reporting interval

3 Conclusion
In this contribution, we analyze the PMI and CQI delay values for different scenarios in demodulation performance tests and CSI tests. We conclude that current fix PMI and CQI delay value :8ms in [1] was not achievable for TDD.

A feasible wayforward is:
Change the value of 8ms which is not achievable to values that can be achieved for different scenarios.
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